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(57) ABSTRACT

A process for manufacturing frozen aerated confectionery
products is provided, the process comprising; providing two
rollers wherein each roller has a multiplicity of open cavities
on its surface and wherein the rollers are aligned so that the
surfaces touch; providing filling means for filling said cavities
with a frozen aerated confection at a temperature higher than
the temperature of the rollers; filling two cavities, one on each
roller, with a frozen aerated confection having an overrun of
between 10% and 130%:; allowing the frozen aerated confec-
tion to expand outside its cavity; and counter-rotating the
rollers so that respective cavities in the two rollers lie opposite
one another and the frozen aerated confection in a cavity of
the first roller is pressed against the frozen aerated confection
in an opposite cavity of the second roller; characterized in that
the surfaces of the rollers in which the cavities are located are
conical. An apparatus for operating the process is also pro-
vided.

4 Claims, 1 Drawing Sheet
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1
PROCESS AND APPARATUS FOR
MANUFACTURING FROZEN AERATED
CONFECTIONS

FIELD OF THE INVENTION

The present invention relates to a process and an apparatus
for manufacturing frozen aerated confectionery products,
such as ice cream. The present invention more particularly
relates to the manufacturing of three dimensional shaped
products.

BACKGROUND TO THE INVENTION

There is a demand for frozen confectionery products with
interesting and distinctive shapes. Products that are shaped in
two dimensions have been known for many years. They are
usually produced by an “extrude and cut” process, in which
partially frozen ice cream is extruded though a nozzle and cut
by a wire into portions of uniform thickness. A stick may then
be inserted and the ice cream can then be, for example, coated
with chocolate and wrapped in individual packaging. The two
dimensional shape arises from the shape of the nozzle, but
there is no possibility of shaping in the third dimension using
this process.

Three-dimensional shaped products can be produced by
moulding. However, moulding processes have drawbacks, in
particular the tendency of the ice cream to stick to the mould.

WO 04/17748 discloses an alternative process for the
manufacturing of shaped ice cream products, the process
comprising;
providing a pair of parallel cylindrical rollers, each having a

multiplicity of open cavities on its surface,
filling two cavities, one on each roller, with ice cream,
allowing the ice cream to expand outside its cavity, and
counter-rotating the rollers so that the two cavities are moved

opposite one another and the ice cream in each cavity is
pressed against the ice cream in the other cavity.

This process presents many advantages. In particular, it
allows the formation of complex shapes (true 3-dimensional
products) at a high production rate. However, in order to
minimise product defects and ensure that the two halves of the
product stick together without a peripheral gap around the
join, the radius of curvature of the rollers needs to be quite
large relative to the size of the product. Large rollers are
expensive to produce, take up lots of space in a factory and are
heavy, so that it is inconvenient to change them (e.g. when
changing product shapes). Thus there still remains a need for
an improved method for producing shaped frozen confection-
ery products.

BRIEF DESCRIPTION OF THE INVENTION

We have now found that by using rollers in the form of
truncated cones, rather than cylinders, three dimensional
shaped products can be produced without requiring large
rollers. Accordingly, in a first aspect the present invention
provides a process for manufacturing frozen aerated confec-
tionery products, the process comprising:

(a) providing two rollers wherein each roller has a multiplic-
ity of open cavities on its surface and wherein the rollers are
aligned so that the surfaces touch;

(b) providing filling means for filling said cavities with a
frozen aerated confection at a temperature higher than the
temperature of the rollers;

10

15

20

25

30

35

40

45

50

55

60

65

2

(c) filling two cavities, one on each roller, with a frozen
aerated confection having an overrun of between 10% and
130%;

(d) allowing the frozen aerated confection to expand outside
its cavity; and

(e) counter-rotating the rollers so that respective cavities in
the two rollers lie opposite one another and the frozen
aerated confection in a cavity of the first roller is pressed
against the frozen aerated confection in an opposite cavity
of the second roller;

characterised in that the surfaces of the rollers in which the

cavities are located are conical.

Conical rollers provide several advantages over cylindrical
ones. The effective radius of curvature of the rollers is
increased, thereby reducing faults in the products caused by
the curvature of the rollers. For example, a conical roller with
an angle of 75° and a base diameter of 300 mm has an
equivalent radius of 1200 mm. Since smaller rollers can be
used, there are fewer cavities on each roller, so that the cost to
machine each roller is reduced. Moreover, it is easier, quicker
and safer to change rollers to produce a different product.
Finally, the motion of the rollers also gives a more desired
release action when demoulding complex shapes, because
there is less interference between the mould cavity and prod-
uct during release, due to the increased effective radius of
curvature.

Preferably the angle of the cone (i.e. the angle between its
axis and surface) is from 45° to 85°, more preferably from 70°
to 80°.

Preferably, the rollers are at a temperature below -80° C.,
more preferably below —100° C., even more preferably below
-130° C. if the rollers are made of stainless steel. The tem-
perature is measured by an internal resistance temperature
probe 5 mm beneath the surface. The rollers are preferably
cooled with liquid nitrogen.

Preferably, the frozen aerated confection is at a tempera-
ture of between -3° C. and -20° C., preferably between -7°
C. and -15° C., even more preferably between -9° C. and
-13° C. when filled into the cavities.

In a second aspect, the present invention provides an appa-
ratus for operating the process according to the invention, the
apparatus comprising
two rollers, each having a multiplicity of open cavities on its

surface;

filling means for filling said cavities with a frozen aerated
confection; and

means for counter-rotating the pair of rollers so that respec-
tive cavities in the two rollers lie opposite one another and
the frozen aerated confection in a cavity of a first roller is
pressed against the frozen aerated confection in an oppo-
site cavity of a second roller;

characterised in that the surfaces of the rollers in which the

cavities are located are conical.

DETAILED DESCRIPTION OF THE INVENTION

Frozen aerated confections are described in “Ice Cream”,
4" Edition, W S Arbuckle, Chapman & Hall 1986, pages 297
to 312. Frozen aerated confections are made by freezing a
pasteurised mix of ingredients. The frozen aerated confection
is preferably ice cream, sherbet, sorbet, frozen yoghurt, water
ice or fruit ice. Ice cream typically contains (by weight)
2-18% fat, 6-12% non-fat milk solids (of which about one
third is milk protein and about halfis lactose), 12-18% sugars,
together with other minor ingredients such as stabilisers,
emulsifiers, colours and flavourings.
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The term “aerated” means that the frozen confection has an
overrun of at least 10%. Overrun is typically produced by
intentionally incorporating gas into the confection, such as by
mechanical agitation. The gas can be any food-grade gas such
as air, nitrogen or carbon dioxide. Preferably, the overrun of
the frozen aerated confection is above 50%, more preferably
above 80%. The overrun preferably does not exceed 130%,
and is more preferably less than 100%. Overrun is measured
at atmospheric pressure and is defined by

density of mix—

density of frozen aerated confection

overrun % = x 100

density of frozen aerated confection

The present invention will be further described with refer-
ence to the accompanying drawing wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view of an apparatus according to the present
invention.

As shown in FIG. 1, the apparatus comprises a pair of
rollers 1 and 2 having mould cavities 3 defined on their outer
conical surfaces 4. The two rollers are positioned and aligned
to touch each other. By ‘touching each other’, it is meant a
clearance of less than 0.1 mm. The angle between the axes of
the rollers is twice the angle of the cone. By ‘conical’, it is
meant that the surfaces of the rollers in which the cavities are
located are the surface of a cone, typically a truncated cone. It
is not necessary that the whole roller is conical. For example,
the roller may be in the shape of a truncated cone (in the
surface of which the cavities are located) adjacent to a cylin-
der having the same diameter as the base 5 of the truncated
cone, as shown in FIG. 1.

The rollers can be made for example of aluminium or
stainless steel and the surface can be treated with a coating to
improve hardness (e.g. chromium coating). The rollers are
refrigerated by circulating an appropriate refrigerating fluid,
such as liquid nitrogen.

A first filling device (not shown) is provided for supplying
frozen aerated confection into the mould cavities 3 of the first
roller 1. A second filling device (not shown) is provided for
supplying frozen aerated confection into the mould cavities 3
of'the second roller 2. The first and second filling devices may
be independent from one another, alternatively there may be
one single filling device with two outputs, one for each roller.
Each of the two filling devices advantageously comprises a
manifold mounted in the close proximity to the roller cylin-
drical surface, with a clearance, in operation of below 1 mm.

Motor means (not shown) are arranged for counter-rotating
the two rollers, to move the two surfaces towards one another
and to press the frozen aerated confection in a cavity of the
first roller against the frozen aerated confection situated in a
cavity of the second roller.

The mould cavities shapes follow the normal rules for
demouldability. Preferably, at the level of mould cavity open-
ing, the mould cavity wall is not substantially vertical. It thus
allows a better expansion of the frozen aerated confection and
a better demouldability.

Although the two rollers can operate at a constant rota-
tional speed, it has been found advantageous to operate at
variable rotational speed. It has particularly been noticed that
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the filling of the cavities is greatly improved if a roller stops,
or at least significantly slows down, while a cavity is filled.
Therefore, the two rollers operate at a variable rotational
speed. Preferably the rotational speed of a roller is at its
minimal value when a filling device is over a cavity of this
roller and at a maximal value when a filling device is between
two cavities. More preferably, a roller is brought to stop when
a filling device is over a cavity.

Preferably also, the rotational speed of both rollers is at a
minimal value when two filled cavities face each other. In a
most preferred embodiment, a minimal rotational speed of
both rollers is reached when, at the same time, two filled
cavities face each other and each filling device is over a cavity
of each roller.

A stick may be placed between the two filled cavities after
step (d) and before step (e). The frozen aerated product with
astick may stay in contact with one of the rollers after step (e).
This allows for further heat exchange between the roller and
the product, thus increasing the rigidity and hardness of the
frozen aerated confection, and hence improving its handling
in the following steps such as coating and wrapping.

The various features and embodiments of the present
invention, referred to in individual sections above apply, as
appropriate, to other sections, mutatis mutandis. Conse-
quently features specified in one section may be combined
with features specified in other sections, as appropriate.
Although the invention has been described in connection with
specific preferred embodiments, it should be understood that
the invention as claimed should not be unduly limited to such
specific embodiments. Indeed, various modifications of the
described modes for carrying out the invention which are
apparent to those skilled in the relevant fields are intended to
be within the scope of the following claims.

The invention claimed is:

1. Process for manufacturing frozen aerated confectionery

products, the process comprising;

(a) providing two rollers wherein each roller has a multi-
plicity of open cavities located on a surface of a cone,
said cone having an Angle of The Cone, defined as an
angle between said surface and an axis of the cone, from
45° to 85°, wherein the rollers have axes that make an
angle between them that is twice the Angle of The Cone,
and wherein the rollers are aligned so that the surfaces
touch;

(b) filling two cavities, one on each roller, with a frozen
aerated confection at a temperature higher than the tem-
perature of the rollers having an overrun of between 10%
and 130%;

(c) allowing the frozen aerated confection to expand out-
side its cavity; and

(d) counter-rotating the rollers so that respective cavities in
the two rollers lie opposite one another and the frozen
aerated confection in a cavity of the first roller is pressed
against the frozen aerated confection in an opposite cav-
ity of the second roller.

2. A process according to claim 1 wherein the angle of the

cone is from 70° to 80°.
3. A process according to claim 1 wherein the rollers are at
a temperature below -80° C.

4. A process according to claim 1 wherein the frozen aer-
ated confection is at a temperature of between -3° C. and
-20° C. when filled into the cavities.
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